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T H E  C A U S E S  OF D E C L I N I N G  
I N C I D E N C E  OF " rYPHOID F E V E R . *  

BY C. O. STALLYBRASS, M.D., B S., D.P.H., 
Assistant Medical Officer of Healtb, Polt of Livelpool. 

O N E  of the most noteworthy occurrences 
within the realm of preventive medicine 

is the great decline of typhoid fever that has 
occurred within the last twenty or thirty years. 
This decline has not been confined to the British 
Isles, but has happened in almost all civilised 
countries--Northern Europe especially. A 
reference to the diagram before you will show 
that some of the most striking results have 
been achieved abroad. The Hague vies with 
Edinburgh in the lowness of its enteric death- 
rate, now approaching nil--a point already 
reached by many smaller towns. The rate in 
these two towns is I death per Ioo,ooo popula- 
tion. In many places, of which Paris, Chicago, 
and Rio de Janeiro are representatives, the 
death-rate has been enormously reduced in 
the last thirty years, although not yet to the 
level of Berlin and Vienna. Sweden, Prussia, 
the Netherlands, and Switzerland have death- 
rates below the British figure. 

This decline, although so general, is not by 
any means universal. Thus St. Petersburg, 
where the death-rate fell from 129 'to below 5 ° 
in the first 15 years, exhibited a considerable 
rise during the second 15 years: this is, 
undoubtedly, to be attributed to pollution of 
the water supply which culminated in a water- 
borne epidemic of cholera in the years 19o8, 
I9o 9, and 191o. This exercised a chastening 
influence and effected an improvement in the 
water supply, an improvement reflected by a 
a considerable drop in the enteric fever death- 
rate in I9I I .  Montreal is another example--  
unfortunately, typical of a not inconsiderable 
number of American ci t ies-- the polluted general 
water supply leading to a formidable outbreak 
in 191o. This announced itself on this side of 
the Atlantic by an increase in the number of 
cases occurring on vessels from Montreal in 
that year. The numbers of deaths in the 
United States and Canada show a tendency 
to increase--possibly to be aecounted for by a 
more complete registration of deaths. 

Turning to cities in the British Isles we find 
that, though very considerable reductions have 
been effected, the progress has not been entirely 
uniform. As the Registrar-General has pointed 
out, the statistics for England and Wales may 
be divided into two periods of decline, separated 
* Read  at the Provincia l  Meet ing of the Society  of Medical  Officers of 

Heal th  at Liverpool ,  on May ~4~h, ~913, 

by a period lasting from 189o to 19oo, when 
the rates were stationary. A similar period of 
slackened reduction and even increase is to be 
observed in Scotland and Ireland. 

There is an actual rise in the rates of 
Birmingham and Glasgow, and a small rise in 
those of London and Edinburgh. 

To what are these rises due? In the case 
of the very large rise in the enteric death-rate 
of Belfast, we have the high authority ot 
Dr. Darra Mair for stating that it was due to 
the consumption of contaminatad shell-fish. 
Can this be the explanation of the rise in the 
rate of those four towns and the cessation of 
the decline in England and Wales  generally? 
It is not easy to suppose that there was an 
increase in the contamination of shell-fish 
throughout the country sufficient to counter- 
balance the total results of improved sanitation 
and increased isolation of the sick, etc. ; o r  
was the increase only apparent, and due to the 
greater accuracy of diagnosis, resulting in a 
transference of deaths from some other head- 
ing to that of enteric fever ? This is rendered 
not improbable when one considers that the 
Infectious Diseases Notification Act of 1889 
immediately preceded the rise in several of 
the towns. But, if due to this cause, why 
should the rise be mainly in deaths of males ? 
It cannot be due to the inclusion of deaths 
previously certified as from simple continued 
fever. These had almost vanished before the 
period of slackened fall, and had previousiy been 
falling p~ripassu with the deaths fi'om enteric. 
It cannot be due to any considerable extent to 
the alterations in the case mortality, if the 
Metropolitan Asylums Board's statistics are a 
guide. Climatic influences were apparently at 
work in some years, notably I893, when the 
summer was much hotter than the average. 
But, if so, why was Manchester exempt from 
an influence affecting Liverpool? It is cer- 
tainly noteworthy that the infantile mortality 
rates in these isles have exhibited fluctuations 
closely resembling those shown by enteric, and 
therefore very possibly due to the same causes. 
It would be of the greatest value if light could 
be thrown on the causes of this retardation of 
the decline during the decade 189o to 19oo. 

In the case of Liverpool, t h e  rise set in 
some years earlier than in the country gener- 
ally. It culminated in the hot year 1894, 
following the exceptionally hot year 1893 ; the 
deaths in these two years numbering 211 and 
248. Now, I suppose that one of the principal 
factors in the reduction of typhoid in late years 



360 PUBLIC H E A L T H .  SEPTEMBER, 

6oJ Mont 

CHART I. 
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C H A R T  II .  
Enteric Feve r - -Dea th - ra t e s  per IOO,OOO Population. 
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has been the change from dry methods of 
excrement disposal to the water-carriage 
system. Dr. Boobbyer's evidence is classical. 
Yet it was precisely in the period 188o-1893 
exhibiting a not inconsiderable increase of 
typhoid in Liverpool that the substitution of 
water-closets for privies was being actively 
enforced in the city. 

In the year 1894, when the city boundaries 
were considerably enlarged, and our present 
medical officer assumed office, there were only 
3 ° privies remaining within the limits of the 
old city. Not until the following year did the 
enteric death-rate again begin to fall. The 
numbers of privies present in the epidemic 
years 1893 and 1894 were quite negligible. 

I do not for a moment  suggest that these 
two things are more than casually associated ; 
but whatever influence was at work operating 
to increase the prevalence of enteric, it was 
sufficient to more than counter-balance the 
effects of the removal of those vast privy- 
middens which formerly existed in this city. 

From 1894 onwards- -as  exhibited in the 
Char t - - the  fall in both number of cases and 
death-rate has been most marked. Of the 36 
towns, the statistics of which are given in the 
annual summary of the Registrar-General, 
only three show a greater rapidity of decline 
than does Liverpool, where the death-rate has 
been reduced in the twenty years 189o-191o 
to less than one-fourth of its former dimen- 
sions. The towns showing greater decreases 
are Edinburgh (s~), The Hague (¢), and Chicago 
(~ to {) of their former rates. Chicago has 
had a great sewage system constructed during 
this period. Edinburgh and The Hague have 
been in process of finally extinguishing the 
disease, the rates having dropped almost to 
nil. Wha t  circumstances can there be that 
are responsible for th is  very rapid decline, 
seeing that the conversion of privies evidently 
cannot be the cause ? 

It cannot in any large part be due to an 
improved water supply, as this was excellent 
before the period of decline, and also for 
reasons to be stated later. Nor is there any 
indication of its being due to a decline in the 
consumption of contaminated shell-fish, as at 
Belfast. I was, therefore, driven to search for 
other causes. One obvious one is an increase 
in the proportion of cases removed to hospital, 
from 48 per cent. to 85 per cent. This I 
believe to be of importance and a co-efficient 
of correlation between the annual number of 
typhoid cases, and the percentage removed to 

hospital in the corresponding years gives the 
high figure of + 0"90 _~ o'o12. 

The most important sanitary work that has 
been effected in Liverpool in the last 15 to 20 
years is undoubtedly the large re-housing 
schemes that have been Carried ~ut. These 
have involved the destruction of a large 
number of insanitary courts, which at one time 
were a striking feature of the central and older 
parts of the city. Many of these were " tunne l  
courts " of the most airless character, and as 
many as a score or more would be found 
aggregated off one street. Typhus and infantile 
diarrhoea were exceptionally prevalent in them. 

From the point of view of the disease under 
consideration their salient feature was the 
presence of--usually a pair of--trough-closets,  
each common to several families, emptied at 
most once a day, and, despite the greatest 
care on the part of the sanitary staff, frequently 
in a state of unspeakable filthiness. The 
surfaces of the courts were largely used by 
the younger inhabitants as common con- 
veniences, and, being also the i r  playground, it 
is not surprising to find there was an excessive 
incidence of enteric upon persons under  15 
in the central parts of the town compared with 
the outskirts. These circumstances of the 
courts resulted in that " retention of excre- 
mental matters in the near vicinity of dwelling- 
houses"  that  was so many years ago asso- 
ciated with the prevalence of fever. The 
presence of a large brick midden acted as a 
breeding place for hosts of  flies. Prof. Ernest  
Glynn has recently shown that flies from 
an insanitary area, since demolished, carried 
not only much greater numbers of bacteria, 
but also a higher relative proportion of intes- 
tinal bacilli than" did flies taken from sanitary 
surroundings. I have found flies t0 be more 
numerous in insanitary areas. 

Since 1896 the number of these courts and 
alleys has been reduced from 1,54o to 500, 
and the annual number of cases of typhoid 
from 1,3oo to I25. In other words, for every 
court destroyed there is one case of typhoid 
per annum the fewer. The parallelism of the 
two curves is remarkable, and the figures give 
a co-efficient of correlation of + 0"935 + 0"0o2. 
It is difficult to do otherwise tllan associate 
the diminution of courts and of typhoid cases 
as other than cause and effect. 

Another feature of interest is the levelling 
down of the high autumnal epidemic wave which 
used regularlyto reach its maximum in October. 
This is illustrated by the fact that during the 
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CHART IV. 

CITY OF LIVERPOOL. 

Seasonal Fluctuations of Cases of Enteric Fever arranged according to causation. 
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years of 1896 to I9o7the maximum was reached 
ten times in October, and only twice in other 
months--namely,  August and March. But in 
the last five years the maxima were in May, 
December, January, October, and November. 
These late winter maxima point to shell-fish 
infection. The average maximum rise above 
the mean was 74 per cent. in the first period, 
and 54 per cent. in the second. 

During the last three years I have investi- 
gated the causation of each case. The results 
of 500 cases are : - -  

26 per cent. imported cases.. 
9 ,, direct infection. 
5 ,, shell-fish cases. 
i ,, milk. 
5 ,, probably not typhoid. 

This leaves a residuum of 54 per cent. unac- 
counted for. If the city be divided up into a 
central area containing practically all the 
insanitary courts that remain and an outer 
sanitary area-- the central area having a popu- 
lation approximately only one-fourth of that  
of the outer area--and these cases of unknown 
causation are similarly classified, then 23"6 i~er 
cent. occurred in the central area, 30' 4 per 
cent. in the outer area. This gives a threefold 
-excess in the rate of the central area, the 
approximate case rates being 0"26 and 0"085 
per I,ooo. This excess is, however, rapidly 
diminishing--as, indeed, is the whole of this 
residuum of cases of unknown causation. 

The fourth Chart shows the seasonal dis- 
tribution of these cases. It will be observed 
that the shell-fish cases mainly occur in late 
autumn, whilst imported cases showa maximum 
during the holiday season. The outer area 
cases show a very irregular seasonal distribu- 
tion. The central area cases still show that  
regular autumnal curve that  one associates 
with imperfect excremental disposal and 
carriage by flies. 

The residuum of cases of uncertain causation 
has been a thorn in the flesh in a number of 
large towns. At the annual meeting of the 
British Medical Association at Liverpool last 
year there was some heart-searching as to 
whether these residual cases might not be due 
to water-borne infection. I am unable to 
accept this explanation; firstly, on account of 
the distribution of cases (even in the outer 
area they are not sufficiently sporadic) ; in the 
second place, Dr. Allan McLaughlin, of the 
United States Public Health Service, has 
shown that in cities with polluted water 
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supplies causing endemic (not epidemic) preva- 
lence of typhoid there is always an excess of 
infantile diarrhce~t in the winter and spring. 
There is, of course, excessive infantile diarrhoea 
in many towns ; but unless the water supply 
is polluted at least 75 per cent. of deaths from 
infantile diarrhoea will occur in the summer 
and autumn. There is no indication of this 
winter prevalence of diarrhoea in Liverpool, 
where over 9 ° per cent. of the diarrhoea1 
deaths occur in the summer and autumn. I 
do not know whether it occurs in any other of 
our cities. 

In conclusion, now that  enteric fever has 
almost reached extinction, I think that  the 
time is fully due for legal powers to be given 
so that  the shell-fish industry may be placed 
under sanitary control. It  ought to be rendered 
imt~ossible for occurrences such as are indicated 
by the Belfast curve to recur. I am given to 
understand that  the milk-borne outbreak of 
enteric that  occurred in one of our northern 
towns last winter was initiated by a dairyman 
infected by the consumption of shell-fish. 
There can be little doubt that  other intestinal 
disorders of less severity than enteric are 
caused by contaminated shell-fish. The issue 
and enforcement of regulations under the 
Regulations as to Food Act governing the 
gathering and storage of shell-fish should give 
the final death-blow to this once formidable 
disease. 

MEASURES AGAINST D I P H T H E R I A  IN HARBURG.* 
--BACHMANN (Harburg) describes the measures 
adopted in Harburg, an industrial town of 70,000 
inhabitants, in dealing with diphtheria. Bachmann 
avails himself of the services of Sisters of Mercy, 
who are equivalent in function to our health- 
visitors, and who visit the homes of patients 
suffering from diphtheria and supervise the general 
measures taken to avoid the spread of the disease 
throughout the household. A notice is sent by 
the police authorities to the house of each patient 
suffering from diphtheria, stating that the Sister 
named in the notice has been appointed to super- 
vise measures for the control of the disease in the 
house, and urging the need for careful attention 
to any suggestions which she may make. Other 
children in the same household are excluded from 
school until they and the patient are free from 
diphtheria bacilli. 

Final disinfection is carried out mainly by the 
occupants, under supervision by the Sister, and 
only where this is judged inadequate is disinfection 
performed through official agencies. The author 
propounds the aphorism that nothing needs disin- 
fection which has not been infected, and he regartts 
the furniture and trappings of a room as of very 
minor importance in the spread of the disease. 

* Zeitschrift far Medtzinalbearato. No. 6. Maroh 20, I913. 


